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wWhat You Need To Know:




Gregor Mendel




EXPERIMENT

P Generation % x @
(true-breeding

parents) Purple White
flowers l flowers

F, Generation %

(hybrids) All plants had purple flowers
Self- or cross-pollination l

L%

705 purple- 224 white-
flowered flowered
plants plants

©2011 Pears

* P (parental) generation = true breeding plants
* F, (first filial) generation = offspring
* F, (second filial) generation = F, offspring



Table 11.1 The Results of Mendel’s F1 Crosses
for Seven Characters in Pea Plants

F, Generation

Dominant Recessive  Dominant:

Character Trait X Trait Recessive Ratio
Flower Purple X White 705:224 3.15:1
color s

& £
Seed color Yellow X Green 6,022:2,001 3.01:1
Seed Round x  Wrinkled 5,474:1,850 2.96:1
shape ™ =

, , = 4:
Pod shape Inflated x Constricted 882:299 2.95:1
Pod color Green X Yellow 428:152 2.82:1
é ;4\-7 ,'—-"‘";b

Flower Axial X Terminal 651:207 3.14:1
position gg; g
Stem Tall X Dwarf 787:277 2.84:1

© 2016 Pearson Education, Inc.

7 tharacters in pea
plants

Dominant vs. Recessive
(expressed) or (hidden)






Alleles: altervate versions of a nene

DNA with nucleotide
sequence CTAAATCGGT

'\ _.

Allele for

purple flowers /
; Pair of

Lolcus for flower- . homologous
color gene chromosomes

Allele for

No enzyme

DNA with nucleotide
sequence ATAAATCGGT
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Law of
Segregation

P Generation

p. "/)'7:;\
% X AgP

Appearance: Purple flowers White flowers
Genetic makeup: PP pp

—~

Gametes: @V@
F4 Generation %

Appearance: Purple flowers
Genetic makeup: Pp
Gametes: %2 (P) Y2(P)
Sperm from
F, (Pp) plant
F, Generation P (P
® B %
Eggs from PP | Pp |
Fy (Pp) plant
1 @ % Ai’;p;;

3% 1A§}“
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(P),

(p)

* homozygous = 2 same alleles (PP or pp)

* heterozygous = 2 different alleles (Pp)

3<

1<

N/

Phenotype

Purple

Purple

Purple

White

Ratio 3:1

teee

Genotype

PP
(homozygous)

Pp
(heterozygous)

Pp
(heterozygous)

Pp
(homozygous)

Ratio 1:2:1

J \L

J \.

>1

>2

>1




Phenotype: expressed physical traits

Genotype: genetic make-up

3<

1<

N/

Phenotype

Purple

Purple

Purple

White

Ratio 3:1

Genotype

PP
(homozygous)

Pp
(heterozygous)

Pp
(heterozygous)

pPp
(homozygous)

Ratio 1:2:1

J \L

J \.

>1

>2

>1







Testeross: used to determine if dominant trait is
unknown (homozygous or heterozygous?) by crossing
with recessive (pp)

TECHNIQUE ai 2
x
Dominant phenotype, | Recessive phenotype,
unknown genotype: known genotype:
PP or Pp? pp
Predictions
If purple-flowered or If purple-flowered
parent is PP parent is Pp
Sperm Sperm
Eggs Pp | Pr | Eggs Pp | Pp
Pp Pp pp pp
T A% - B4
All offspring purple 1/2 offspring purple and

1/2 offspring white



Law of Tudepeundent Assortment:

e Each pair of alleles segregates (separates) independently
during gamete formation

* Eg. color is separate from shape

EXPERIMENT ‘ )
P Generation YYRR @ yyrr
A 4
Gametes @ X @

F; Generation A
Y YyRr

Predictions Hypothesis of / \ Hypothesis of

dependent assortment  independent assortment
Sperm

zfrfesc::;:\es of Spe{n > \ Ya /a @ /a /a @
F, generation 1/2 Y, @ - —~u U
= — a W | :

YYRR | YYRr | YyRR | YyRr
12 ‘@ : = B (R

YYRR | YyRr ,/4@ - w W | @

Eggs (T = YYRr | YYrr | YyRr | Yyrr

1/2@ . | Eggs =

A bA L

YyRR | YyRr | yyRR | yyRr

s / 1/4 %@ » 2 @ =

Phenotypic ratio 3:1 YyRr | Yyrr | yyRr | yyrr

T —
%he | ) e e |\l 1he R

Phenotypic ratio 9:3:3:1

RESULTS , =
315 ( | 108 Q 101 || 32 @ Phenotypic ratio approximately 9:3:3:1



Monohybrid Cross: study 1 Pihybrid Cross: study 2
character characters

* eg. flower color » eg. flower color & seed
shape

F ema Ie G am etes Hypothesis: Independent assortment
‘ RRYY @ rryy
' |
Gametes
RrYy

7
Q .
o}
£
®
O
Q@
©
=

9 Yellow
16 round
3 /™ Gree

E round

Actual results 3 Yellow
support wrinkled

hypothesis 1 Green
1 wrinkled

@Addison Wasley Longman, nc






The laws of probability goverv

Wewndelian inheritance




The law fp robability gove

Me 0|l imheritavnce




Segreaation of alleles and fertilization
as cthavce events

Rr X Rr

Segregation of Segregation of
alleles into eggs alleles into sperm




Extending Mendelian Genetics

The relationship between genotype and phenotype is

rarely simple

Complete Dominance:
heterozygote and homozygote for
dominant allele are
indistinguishable

* Eg. YY or Yy = yellow seed

Incomplete Dominance: F, hybrids
have appearance that is between
that of 2 parents

* Eg. red x white = pink flowers

P Generation
Red

CRCR I|\L % /Q ‘g‘!}gﬁ
Gametes

F, Generation

L. crem
A
Gametes 1/z 1 2@
Sperm
F, Generation 1/2 1/2@
Eggsv2 (ﬁ’" C’:CQW
1/2@ CR?’ CWé




Codominance: phenotype of both alleles is expressed
* Eg. red hair x white hairs = roan horses

Multiple Alleles: gene has 2+ alleles
* Eg. human ABO blood groups

o Alleles =14, I8 i

(a) The three alleles for the ABO blood groups and their

e |A 18 =Codominant carbohydrates
Allele JA 1B g
Carbohydrate A A B O none

(b) Blood group genotypes and phenotypes

Genotype | 1A[A or[A; | IBIB or[B; IAIB
Red blood cell
appearance
Phenotype

(blood group) A B AB 0




Phenotype

(Blood Group) Genotype(s)
Type A AIA or A
Type B IBIB or |Bj

Type AB |A|B

Type O i






Donor

Type O- O+ B- B+ A- A+ AB- AB+

0066 bbobé

-0 & 6 &
+ & & 66

&

Recipient
e ¥ ¥F ¥ 3
L gl i 2 & o
o o
oo
o

9

* Blood transfusions must match blood type
* Mixing of foreign blood = clumping = death

* Rh factor: protein found on RBC’s (Rh+ = has protein, Rh- = no
protein)



&

English SE Asians (Laos) Indians

L O

Africans (Zimbabwe) Native Americans Australian Aborigines




Practice Provlem #2




“oloenie Tonerirance: the effect of 2 or more
genes acting upon a single phenotypic character (eg.
skin color, height)

000
X | eee

000
000

AaBbCc AaBbCc

«<

Sk
o

Sperm

e Vs Y ¥

8 /8
(e/e] ] [ Jo ]

1
/8000 931993

1/g eco | e0o

1/g 0o | geo

8 8 8-

1/8000 (o0 }

Eggs

1/g 0o [ee0

88888 8 8-

B3| %0388 %8 88 B8
888 8| 8 8 8

1/gose | ces

AEIEIEIE IR IR A
ABIEIEIBEIEIEIE:
HEIEIEIEIE IR

1/g eve (ees

Number of

Phenotypes: Vea| |%/6a| [B6a| P%4 ["lea . /64
dark-skin alleles: 0 1 2 3 4 5



Nature and Nurture: both genetic and
environmental factors influence phenotype

© 2011 Pearson Education, Inc.

Hydrangea flowers vary in shade and intensity of color
depending on acidity and aluminum content of the soil.



Pedigree: diagram that shows the relationship between
parents/offspring across 2+ generations

Woman = O

George Arlene
Sandra Tom Sam Wiima Ann Michael
O Carla
Daniel Alan Tina

Christopher



Key
[1Male [] Male with [—O  Mating

the trait
O Female O Female with é é h tl gf:;pgl:::lge,rln

the trait (first-born on left)
1st generation B @ [FC
(grandparents) Ww | ww  ww | Ww
2nd generation é) |£ ﬁ &HJ%
(parents, aunts,

and uncles)

3rd generation
(two sisters)

Widow’s peak No widow’s peak
(a) Is a widow’s peak a dominant or recessive trait?

©2016 Pearson Education, Inc.



Key
[[]Male [] Male with [—O Mating

the trait
. Offspring, in

O Female O Female with é lil |J__| |£] Sirtitaraer

the trait :

(first-born on left)
1st generation (O OO
(grandparents) Tt Tt tt Tt
2nd generation é) H__J ﬁ |J__|* | ‘
(parents, aunts,
and unc'es) TTor tt tt Tt Tt tt
Tt

3rd generation
(two sisters)

Cannot taste PTC Can taste PTC

(b) Is the inability to taste a chemical called PTC a dominant
or recessive trait?

© 2016 Pearson Education, Inc.



Michael

c
c
Y o <
C
Om g
<L ()=
=
©
e OF 5
o -
& » [
o b2
& £ -z
o s S
= <

Sandra
Daniel

Practice Problem #3






WMultifactorial Disorders










Relationship among
alleles of a single gene

Complete dominance
of one allele

Incomplete dominance
of either allele

Codominance

Multiple alleles

Pleiotropy

© 2016 Pearson Education, Inc.

Description Example

Heterozygous phenotype
same as that of homo- PP Pp
zygous dominant

'ﬁ) 2 T

cEe?r gRpY gveY

Heterozygous phenotype
intermediate between
the two homozygous
phenotypes

Both phenotypes

expressed in e

heterozygotes

In the population, ABO blood group alleles
some genes have more & 5 5

than two alleles I, F,i

One gene affects Sickle-cell disease

multiple phenotypic
characters



Relationship among

two or more genes Description Example

Epistasis The phenotypic BbEe L % L BbEe

expression of one

gene affects the Y
LS NE NS Y

AlAhib

expression of

another gene
hlh
Al

9k :3h :4

AaBbCc

EEE®®

Polygenic inheritance | A single phenotypic
character is affected by = AaBbCc
two or more genes

g
X
g

EEEEREEE
AEEEIBEEE:
AEIEIEIEEIEIEY
AEEEIBEEEL
ARABEEBEER:

B(B(R(B R B BB

HEAEEEEER
AEEEEAEEE
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